Phosphinyl acid-based bisubstrate analog inhibitors of Ras farnesyl protein transferase.
The rational design, synthesis, and biological activity of phosphonyl- and phosphinyl-linked bisubstrate analog inhibitors of the enzyme Ras farnesyl protein transferase (FPT) are described. The design strategy for these bisubstrate inhibitors involved connection of the critical binding components of the two substrates of FPT (ras protein and farnesyl pyrophosphate, FPP) through a phosphonyl- or phosphinyl-bearing linker. Compound 14, the first example in this series, was found to be a potent FPT inhibitor (I50 = 60 nM). A further 15-fold enhancement in activity was observed upon replacement of the VLS tripeptide sequence in 14 with VVM (15, I50 = 6 nM). The phosphinic acid analog 16 (I50 = 6 nM) was equiactive to phosphonic acid 15. Compounds 14-16 afforded 1000-fold selectivity for FPT against the closely related enzyme geranylgeranyl protein transferase type I, GGT-I [14, I50(GGT-I) = 59 microM; 15 I50(GGT-I) = 10 microM; 16 I50(GGT-I) = 21 microM]. Methyl and POM ester prodrugs 17-19 were prepared and evaluated in whole cell assays and appear to block ras-induced cell transformation, as well as colony formation in soft agar. A distinctive feature of this novel class of potent and selective bisubstrate FPT inhibitors is that they are non-sulfhydryl in nature.